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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to land or air mobile 
communication which adopts a multi-channel access 
system such as a time division multiple access 
(TDMA) system or a frequency division multiple ac- 
cess (FDMA) system which employs a frame config- 
uration including an idle time which is not used for 
communication of the local station. More particularly, 
the invention pertains to radio communication equip- 
ment adapted to prevent a momentary interruption of 
communication by hand-off during communication 
and a traffic channel hand-off method utilizing such 
radio communication equipment. 

With mobile radio communication equipment em- 
ploying the multi-channel access system, communi- 
cation is performed over a channel selected from a 
plurality of radio channels. To this end, a local oscil- 
lator is designed to output one of a plurality of fre- 
quencies and is of ten formed by a PLL frequency syn- 
thesizer. Fig. 1 shows an example of the construction 
of conventional multi-channel access radio communi- 
cation equipment. A transmitting/receiving antenna 
11 is connected via a duplexer 12 to a transmitting 
part 13 and a receiving part 14. The oscillation output 
of a local oscillator 15 is provided to the transmitting 
part 13 and the receiving part 14. A control part 16 
controls the connection of the transmitting part 13 
and the receiving part 14 to a speaker/microphone 
unit 17 and effects other various control for transmis- 
sion and reception. When the oscillation frequency of 
the local oscillator 15 is changed by a frequency as- 
signing signal from the control part 16, transmission 
and reception frequencies are also changed, that is, 
the traffic channel is handed off. 

In mobile communication, when a mobile station 
MS moves from a zone Zi of a base station 24 with 
which it is currently in communication to a zone Z2 of 
another base station 25 as shown in Fig. 2, the radio 
channel frequency fi of the current base station 24 
must be handed off to the radio channel frequency f2 
of the new base station 25 so as to continue commu- 
nication. The hand-off takes place in such a proce- 
dure as depicted in Fig. 3. As the mobile station MS 
in communication with the base station 24 through 
the channel of the frequency fi approaches the 
boundary between the zones Zi and Z2, the current 
base station 24 sends a channel assigning signal 
CAS to the mobile station MS to assign a new channel 
for communication with the neighboring base station, 
that is, the frequency f2 and the corresponding slot 
number. In the mobile station MS, upon receipt of the 
channel assigning signal CAS, the control part 16 of 
radio communication equipment 10 shown in Fig. 1 
changes the oscillation frequency of the local oscilla- 
tor 15 formed by a frequency synthesizer. As a result 



of this, the transmitting part 13 and the receiving part 
14 are set to the frequency f2 of the new channel and 
transmission and reception are initiated on the new 
channel. In the communication with the same base 

5 station, the transmission from the base station to the 
mobile station (i.e. down link transmission) and the 
transmission from the mobile station to the base sta- 
tion (i.e. up link transmission) may be effected either 
at the same frequency or at different frequencies; in 

10 either case, the frequency or frequencies for trans- 
mission and reception on the same channel will here- 
inafter be indicated by a common reference charac- 
ter. Hence, the frequency of the current channel used 
for communication with the current base station 24 

15 and the frequency of the new channel to be used for 
communication with the new base station will be iden- 
tified by fi and f2, respectively, as referred to above 
in respect of Figs. 2 and 3. 

In the case where the mobile communication sys- 

20 tem used employs a digital signal, it is necessary, for 
receiving a signal from the new base station 25, that 
the clock and frame of the receiving part 14 of the mo- 
bile station MS be synchronized with the signal re- 
ceived on the new channel of the frequency f2 and 

25 that a receiving device (not shown) of the new base 
station 25 also be synchronized, in clock, with the sig- 
nal received from the mobile station MS. To establish 
such synchronization, as shown in Fig. 3, the new 
base station 25 transmits a down link synchronizing 

30 signal DSYN and the mobile station MS transmits an 
up link synchronizing signal USYN, after which the 
new base station 25 transmits a down link continuity 
test pattern signal DTP composed of a predetermined 
bit string so as to make sure that transmission and re- 

35 ception over the new channel are effected normally, 
and then the mobile station MS determines if the 
down link continuity test pattern signal DTP received 
is error-free (a down link continuity test). Next, the 
mobile station MS transmits a similar up link continu- 

40 ity test pattern signal DTP and the new base station 
25 determines if the pattern signal DTP received is er- 
ror-free (an up link continuity test). Where the require- 
ments are fulfilled, communication is enabled over 
the new channel. Consequently, communication is in- 

45 terrupted momentarily for a period of time Tb from the 
time when processing forswitching from the old chan- 
nel to the time when communication over the new 
channel is enabled. It is desirable, from the viewpoint 
of service to users, that the time of momentary inter- 
so ruption be minimized, but the hand-off time in the pri- 
or art is substantially in the range of between tens of 
and hundreds of milliseconds, since the local oscilla- 
tor 15 of the radio communication equipment 1 0 of the 
mobile station MS is usually formed bya PLLsynthes- 

55 izer of a low loop gain. In consequence, during the 
hand-off period communication is interrupted in the 
case of voice communication and information during 
that time drops out in the case of facsimile or similar 
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data transmission. IVIoreover, the digital transmission 
system requires, after the hand-off, the time for es- 
tablishing signal synchronization between the mobile 
station and the new base station ~ this inevitably fur- 
ther lengthens the communication-OFF period. 

A hand-off method which does not incur such a 
momentary interruption of communication is pro- 
posed in Japanese Patent Application Laid Open No. 
J P-A-63 157533. According to the proposed method, 
the mobile station MS has two sets of transmitter-re- 
ceivers (13a, 14a) and (13b, 14b) as shown in Fig. 4, 
and the hand-offtakes place following the procedure 
shown in Fig. 5 as described below. When the mobile 
station MS communicating with the base station of 
the zone Zi through the channel of the frequency fi 
by use of the one set of transmitter-receiver (13a, 
14a) approaches the zone Z2, the base station 24 
transmits the channel assigning signal CAS to the 
mobile station MS to instruct it to use the frequency 
f2 of the zone Z^. Upon receipt of the channel assign- 
ing signal CAS, the mobile station MS sets the other 
set of transmitter-receiver (13b, 14b) to the channel 
of the assigned frequency f2. Next, processing for es- 
tablishment of synchronization, similar to the afore- 
mentioned, is performed between the new base sta- 
tion 25 and the transmitter-receiver (13b, 14b) of the 
mobile station MS, using the down link and up link 
synchronizing signals USYN and DSYN. After this, a 
down link continuity test takes place using the down 
link continuity test pattern signal DTP, followed by an 
up link continuity test using the up link continuity test 
pattern signal UTP. In the course of the hand-off proc- 
essing from the reception of the channel assigning 
signal CAS to the transmission of the up link continu- 
ity test pattern signal UTP, the mobile station MS 
communicates with the base station 24 over the chan- 
nel of the frequency fi through the transmitter-receiv- 
er (13a, 14a), and the channel of the frequency fi is 
switched to the new channel of the frequency f2 after 
completion of the up linkcontinuity test with the trans- 
mission of the up link continuity test pattern signal 
UTP. Hence, no momentary interruption will occur in 
the communication. 

The above-mentioned hand-off method is free 
from the momentary interruption of communication 
but calls for loading the two sets of transmitters-re- 
ceivers (13a, 14a) and 13b, 14b) in the mobile station 
MS ~ this is not preferable in terms of costs and the 
space of installation. 

The document EP-A-0 324 508 discloses a radio 
communication equipment according to the prechar- 
acterizing clause of claim 1 for a mobile station in a 
mobile communication system in which each time 
said mobile station moves from a certain zone to an- 
other, its current traffic channel is switched to a new 
channel of a different frequency. The known equip- 
ment comprises a local oscillator of a controllable os- 
cillation frequency and control means which, in re- 



sponse to a channel assigning signal received by the 
receiving part, sets the local oscillator to an oscilla- 
tion frequency corresponding to the frequency of the 
assigned channel. The prior art uses a TDMAcommu- 

5 nication system with a positioning channel included in 
each frame of the TDMA signals. The positioning 
channels are so set that the frequencies assigned to 
the base stations are switched every frame in a time 
series mode, and none of the base stations transmits 

10 one and the same frequency at the same time. There- 
fore, the mobile station while communicating with a 
particular base station, via the positioning channels, 
can receive radio waves from all base stations with- 
out signal interference, thereby to determine the base 

15 station providing the highest signal level. When the 
mobile station moves from a certain zone to another, 
it determines the base station of the new zone and 
makes a switching request to the current base station. 
The current base station then instructs the mobile 

20 station to switch the frequencies over to those of the 
new base zone, in response to which the control 
means sets the corresponding oscillation frequency 
in the local oscillator. 

25 SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide simple-structured radio communication 
equipment which is capable of avoiding the momen- 
30 tary interruption of communication during the hand- 
off processing. 

Another object of the present invention is to pro- 
vide a hitless hand-off method utilizing the above- 
mentioned radio communication equipment. 
35 The radio communication equipment of the pres- 

ent invention is used in a mobile station of the multi- 
channel access type mobile communication system 
and performs communication over any one of a plur- 
ality of radio channels specified by assigning the fre- 
40 quency of a local oscillation signal which is supplied 
to each of the transmitting part and the receiving part. 
The radio communication equipment includes: two lo- 
cal oscillators whose oscillation frequencies can be 
controlled independently of each other; a first RF 
45 switch which selects either one of the oscillation out- 
puts of the two local oscillators and supplies it as a 
local oscillation signal to the transmitting part; and a 
second RF switch which selects either one of the os- 
cillation outputs of the two local oscillators and sup- 
so plies it as a local oscillation signal to the receiving 
part. According to the present invention, the radio 
communication equipment responds to the channel 
assigning signal received to allot, for communication 
over the assigned new channel, one of the two local 
55 oscillators which is not in use for current communica- 
tion, sets the allotted local oscillator to the oscillation 
frequency corresponding to the new channel, and ef- 
fects switching control of the first and second RF 
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switches to supply therethrough the output of the 
above-mentioned allotted local oscillator to the trans- 
mitting part and the receiving part during respective 
idle times in the current communication. 

The traffic channel hand-off method of the pres- 
ent invention includes the steps of: responding to the 
channel assigning signal received in the mobile sta- 
tion to set the idle one of the local oscillators to the 
oscillation frequency corresponding to the assigned 
channel; controlling the second RF switch in an idle 
time of the receiving part to put it in an assigned chan- 
nel receiving state in which to receive a hand-off pre- 
paratory signal from the new base station; controlling 
the first RF switch in an idle time of the transmitting 
part to put it in an assigned channel transmitting state 
in which to transmit a hand-off preparatory signal; 
and controlling the first and second RF switches to 
set the transmitting part and the receiving part to the 
assigned channel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram illustrating an example 
of conventional radio communication equipment 
which is provided in a mobile station; 
Fig. 2 is a diagram for explaining conventional 
mobile communication; 

Fig. 3 is a diagram for explaining the procedure 
of conventional hand-off processing; 
Fig. 4 is a diagram for explaining conventional 
mobile communication in the case of the mobile 
station including two sets of transmitter-receiv- 
ers; 

Fig. 5 is a diagram for explaining the procedure 
of hitless hand-off processing in Fig. 4; 
Fig. 6 is a block diagram illustrating an embodi- 
ment of the radio communication equipment of 
the present invention; 

Fig. 7 Is a circuit diagram showing an embodi- 
ment of an RF switch used In the embodiment of 
Fig. 6; 

Fig. 8A is a diagram showing slots which are used 
in the current channel; 

Fig. SB is a diagram showing slots which are used 
in the new channel; 

Fig. 9 is a diagram for explaining an embodiment 
of the hand-off method of the present invention 
applied to a three-channel TDMA; 
Fig. 10 is a diagram illustrating another embodi- 
ment of the hand-off method of the present inven- 
tion applied to the three-channel TDMA; 
Fig. 11 is a diagram showing another embodi- 
ment of the hand-off method of the present inven- 
tion applied to a four-channel TDMA; 
Fig. 12 is a diagram showing another embodi- 
ment of the hand-off method of the present inven- 
tion applied to the four-channel TDMA; 
Fig. 13 Is a diagram showing still another embodi- 



ment of the hand-off method of the present inven- 
tion applied to the four-channel TDMA; 
Fig. 14 is a diagram for explaining a further em- 
bodiment of the hand-off method of the present 
5 invention applied to an FDMA; and 

Fig. 15 is a diagram for explaining still a further 
embodiment of the hand-off method of the pres- 
ent invention applied to the FDMA. 

10 DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 6 illustrates in block form an embodiment of 
the radio communication equipment 10 of the present 

15 invention which is loaded in the mobile station MS de- 
picted in Fig. 2. The parts corresponding to those in 
Fig. 1 are identified by the same reference numerals. 
As is the case with the prior art example shown in Fig. 
1 , the radio communication equipment of this embodi- 

20 ment includes the transmitting/receiving antenna 1 1 , 
the duplexer 12, the transmitting part 13, the receiv- 
ing part 14, the control part 16 and the speaker/micro- 
phone unit 17. According to the present invention, two 
local oscillators ISAand 15B and two single pole dou- 

25 ble throw (SPDT) RF switches SW1 and SW2 are pro- 
vided, which are connected so that the outputs of the 
local oscillators ISAand 15B can be selectively sup- 
plied to the transmitting part 13 via the RF switch 
SW1 and to the receiving part 14 via the RF switch 

30 SW2. The receiving part 14 includes two synchroniz- 
ing circuits which are used for frame and clock syn- 
chronization with tee received signals, though not 
shown. The synchronizing circuits are selectively 
used corresponding to selected positions A and B of 

35 the RF switch SW2 and either synchronizing circuit is 
adapted so that when not selected, it can retain the 
synchronizing state established when it was used im- 
mediately before. The control part 16 selectively con- 
nects the speaker/microphone unit 1 7 to the transmit- 

40 ting part 13 and the receiving part 14, sets the local 
oscillators ISAand 15B to the local oscillation fre- 
quencies corresponding to the frequencies of the 
channels assigned, and controls the connection of 
the RF switches SW1 and SW2. 

45 Since the single pole double throw switches are 

employed as the RF switches SW1 and SW2 in Fig. 
6, load conditions as viewed from the respective local 
oscillators differ depending on whether the transmit- 
ting part 13 and the receiving part 14 are connected 

50 to the same local oscillator 1 5Aor 1 5B or different os- 
cillators ISAand 15B. Where each local oscillator is 
formed by a PLL frequency synthesizer, the oscilla- 
tion frequency of a VCO (Voltage-Controlled Oscilla- 
tor) used therein is liable to be affected by a load va- 

55 riation. That is, there is a possibility that when the 
load condition Is changed by switching the RF 
switches SW1 and SW2, the VCO Is disturbed and its 
output frequency momentarily fluctuates. This could 
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be prevented by using, as each of the RF switches 
SW1 and SW2, a reflectionless SPDT switch SW de- 
picted in Fig. 7. 

In Fig. 7, the positions Aand B of an SPDT switch 
18-1 which is identical in construction with the RF 
switch SW1 in Fig. 6, are grounded via single pole sin- 
gle throw switches 18-2 and 18-3 and terminating re- 
sistors 18-4 and 18-5, respectively. When the SPDT 
switch 18-1 is held on the "A" position side as shown, 
the switch 18-2 is opened and the switch 18-3 Is 
closed, whereas when the SPDT switch 18-1 is held 
on the "B" position side, the switch 18-2 is closed and 
the switch 18-3 is opened. By this, the impedance 
with the input terminals Aand B viewed from the out- 
side can be held constant, unaffected by the switch- 
ing of the switch 18-1. Consequently, it is possible to 
achieve the switching action which is stable as well to 
the local oscillator susceptible to the load variation. 

Next, the procedure for hand-off operations in 
this embodiment will be described in connection with 
a three-channel time division multiple access (TDMA) 
transmission system. Fig. 8A shows the state of com- 
munication between the base station 24 and the mo- 
bile station MS prior to the hand-off in Fig. 2, and Fig. 
8B shows the state of communication between the 
base station 25 and the mobile station MS after the 
hand-off. Now, consider that the mobile station MS 
loaded with the radio communication equipment 1 0 of 
the present invention is to switch the channel for 
switching communication with the current base sta- 
tion 24 to communicate with the new base station 25. 
Let it be assumed that in each base station first to 
third receiving slots (i.e. up link transmission slots) 
are delayed by one slot time relative to first to third 
transmitting slots (i.e. down link transmission slots), 
respectively. The current base station 24 and the mo- 
bile station MS communicate with each other using 
the first slot for both the down link transmission (the 
base station being the transmitting side and the mo- 
bile station the receiving side) and the up link trans- 
mission (the base station being the receiving side and 
the mobile station the transmitting side) which is de- 
layed by one slot time relative to the down link trans- 
mission (i.e. the time position corresponding to the 
second down link transmission slot), as shown in Fig. 
8A, in which the slots used are indicated by hatching. 
Let it be supposed that the new base station 25 and 
the mobile station MS are to communicate with each 
other using the third slot for both the down link trans- 
mission and the up link transmission the later of which 
is delayed by one slot time relative to the former (i.e. 
the timer position corresponding to the first down link 
transmission slot). 

Fig. 9 shows an example of the procedure for ef- 
fecting the hitless hand-off in the above-said case ac- 
cording to the present invention. In Fig. 9 boxes 
shown represent only slots to be used, each blank box 
representing a channel for communication between 



the current base station 24 and the mobile station MS 
(which channel will hereinafter be referred to as the 
current channel and will also be identified by the cur- 
rent frequency fi) and each hatched box representing 

5 a channel for communication between the new base 
station 25 and the mobile station MS (which channel 
will be referred to as the new channel and will also be 
identified by the new frequency ^2)- Reference char- 
acter Tra indicates transmission and Rec denotes re- 

10 ception. 

When a hand-off becomes necessary during 
communication over the current channel fi, the cur- 
rent base station 24 transmits, in a slot 1 (a first down 
link transmission slot in Fig. 9), the channel assigning 

15 signal CAS assigning the new channel (i.e. the fre- 
quency f2 of the new channel and the slot number) in 
its communication signal. This channel assigning sig- 
nal CAS is sent in the form of an in-service signal, for 
example. In an up link transmission slot 1 the mobile 

20 station MS sends a communication signal. Hence, 
provided that the mobile station MS is using the local 
oscillator ISAfor the communication with the current 
base station 24, the RF switches SW1 and SW2 are 
both set to the local oscillator 15Aside (i.e. the posi- 

25 tion "A") during the down and up link slots 1 as shown 
at rows SW1 and SW2 in Fig. 9, and consequently, 
the output of the local oscillator 15A is applied to the 
transmitting part 13 and the receiving part 14. 

Prior to the hand-off it is necessary for the mobile 

30 station MS to establish frame and bit synchronization 
with a signal received on the newly assigned channel 
f2 and to make a continuity test. To this end, the mo- 
bile station MS assigns the local oscillator 15B, not in 
use for the current communication, for the reception 

35 on the new channel, based on the channel assigning 
signal CAS transmitted from the current base station 

24 in the down link transmission slot 1, and sets the 
oscillation frequency of the local oscillator 1 5B to the 
frequency corresponding to the frequency f2 of the 

40 new channel, and further, switches the RF switch 
SW2 to the local oscillator 15B side (i.e. the position 
"B") in a down link transmission slot 3 of the new 
channel. After completion of setting of the oscillation 
frequency of the local oscillator 15B for the newchan- 

45 nel f2 in the mobile station MS, the new base station 

25 transmits thereto the down link synchronizing sig- 
nal DSYN in the down link transmission slot 3 of the 
new channel f2. The mobile station MS receives this 
down link synchronizing signal DSYN and synchron- 

50 izes its synchronizing circuit (not shown) with the sig- 
nal DSYN, thereafter returning the RF switch SW2 to 
the local oscillator 15A side. In the next down link 
transmission slot 1 the current base station 24 trans- 
mits an ordinary communication signal through the 

55 current channel fi and the mobile station MS receives 
the communication signal and, at the same time, 
switches the RF switch SW1 to the local oscillator 1 5B 
side to transmit the up link synchronizing signal 
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USYN to the new base station 25 through an up link 
transmission slot 3 of the new channel. Following this, 
the RF switch SW1 is returned to the local oscillator 
ISAside. The new base station 25 synchronizes the 
clock of its receiving device (not shown) with the up 
linksynchronizing signal USYN received from the mo- 
bile station MS. Incidentally, it is assumed that the 
frame synchronization is maintained among the radio 
communication equipments of all the base stations 
24, 25, -. 

In the next up link transmission slot 1 the mobile 
station MS transmits an ordinary communication sig- 
nal to the current base station 24 through the current 
channel f^. Next, the new base station 25 transmits 
the down link continuity test pattern signal DTP, using 
a down link transmission slot 3 of the new channel f2. 
In the down link transmission slot 3 the mobile station 
MS switches the RF switch SW2 to the local oscillator 
15B side and receives the down link continuity test 
pattern signal DTP, thereafter returning the RF switch 
SW2 to the local oscillator 15Aside. In a third down 
link transmission slot 1 an ordinary communication 
signal is transmitted from the current base station 24 
through the current channel fi and is received by the 
mobile station MS. At the same time, the mobile sta- 
tion MS switches the RF switch SW1 to the local os- 
cillator 15B and transmits the up link continuity test 
pattern signal UTP to the new base station 25 through 
the new channel fa- After the transmission of the test 
pattern signal UTP the RF switch SW1 is returned to 
the local oscillator 15Aside. In a third up link trans- 
mission slot 1 the mobile station MS transmits an or- 
dinary communication signal to the current base sta- 
tion 24 over the current channel fi and switches the 
RF switch SW2 to the local oscillator 15B side. Upon 
completion of the transmission, the RF switch SW1 is 
switched to the local oscillator 158 side. Thereafter 
the mobile station MS is in the ordinary state of com- 
munication with the new base station 25 over the new 
channel f2. 

As described above, according to the radio com- 
munication equipment 1 0 and the hand-off procedure 
of the present invention, establishment of synchroni- 
zation between the mobile station MS and the new 
base station 25 and continuity tests therebetween 
can be achieved without interrupting the communica- 
tion therebetween; namely, it is possible to perform 
channel switching with no momentary interruption of 
communication. The synchronizing signals and the 
continuity test pattern signals which are transmitted 
and received are signals which are used to make 
preparations for the traffic channel hand-off. By us- 
ing, as each RF switch, a semiconductor switch util- 
izing GaAs FET's or PIN diodes, the guard time forthe 
hand-off can be neglected, because the switch 
change-over time is a maximum of several to tens of 
nanoseconds. 

While in the embodiment of Fig. 9 the down and 



up link transmission slots 3 are used for communica- 
tion between the new base station 25 and the mobile 
station MS, the hitless hand-off can be achieved us- 
ing down and up link transmission slots 2. Fig. 10 
5 shows an example of the procedure forsuch hand-off, 
and its contents are similar to those described above 
with regard to Fig. 9 except that the slots for commu- 
nication between the new base station 25 and the mo- 
bile station MS differ from those in Fig. 9 by only one 
10 slot, so the procedure in this case can easily be un- 
derstood from the description given of Fig. 9 and 
hence will not be described. At any rate, the point is 
that the down link transmission slot of the current 
channel f, for transmission from the current base sta- 
rs tion 24 to the mobile station MS must not coincide 
with the down link transmission slot of the new chan- 
nel f2 which is to be assigned to the mobile station MS 
for communication with the new base station 25. Even 
If the up link transmission slot 3 of the new channel 
20 f2 and the down link slot 1 of the current channel fi co- 
incide with each other as in the case of Fig. 9, and 
even if the down link transmission slot 2 of the new 
channel f2 and the up link transmission slot 1 of the 
current channel f, coincide with each other as in the 
25 case of Fig. 10, the hitless hand-off can be achieved 
according to the present invention. The reason for this 
is that although the radio communication equipment 
1 0 of the present invention which is loaded in the mo- 
bile station MS, shown in Fig. 6, includes only one pair 
30 of transmitting part 13 and receiving part 14, the mo- 
bile station MS can transmit a signal to the new base 
station 25 while at the same time receiving a signal 
from the current base station 24 (Fig. 9) or it can re- 
ceive a signal from the new base station 25 while at 
35 the same time transmitting a signal to the current 
base station 24 (Fig. 10). 

While the present invention has been described 
above as being applied to a three-channel-multiplex 
TDMA system, it is apparent that the invention is ap- 
40 plicable as well to the case where the numberof chan- 
nels multiplexed is four or more. Figs. 11 through 13 
shows three possible examples of the hand-off pro- 
cedure in the cases where the hand-off method of the 
present invention is applied to a four-channel TDMA 
45 system. In any case, the down link transmission slot 
of the current channel fi for the transmission from the 
current base station 24 to the mobile station MS is the 
slot 1 as is the case with Fig. 9. Fig. 1 1 shows the case 
of assigning a down link transmission slot 2 of the new 
50 channel f2 forthe transmission from the new base sta- 
tion 25 to the mobile station MS and Figs. 12 and 13 
show cases of similarly assigning down link transmis- 
sion slots 3 and 4, respectively. 

In the case of Fig. 11 it is necessary that the mo- 
ss bile station MS receive a signal from the new base 
station 25 while at the same time transmitting a signal 
to the current base station 24, and in the case of Fig. 
1 3 it is necessary that the mobile station MS transmit 
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a signal to the new base station 25 while at the same 
time receiving a signal from the current base station 
24. Also in these cases the hitless hand-off can be ef- 
fected by use of the radio communication equipment 
10 depicted in Fig. 6. 5 

In the case of Fig. 12, since the transmission 
slots for communication between the current base 
station 24 and the mobile station IVIS and between the 
new base station 25 and the mobile station IVIS do not 
overlap, the radio communication equipment 10 of io 
the present invention and the conventional radio com- 
munication equipment 10 shown in Fig. 1 equally per- 
mit the hitless hand-off. The procedures shown in 
Figs. 11 through 13can easily be understood from the 
description given above in respect of Fig. 9, and 15 
hence will not be described. 

In each of the hand-off procedures depicted in 
Figs. 9 through 13, since the slots for transmission 
and reception overthe same channel differfrom each 
other by one slot time, either the same or different f re- 20 
quencies can be employed for transmission and re- 
ception on the same channel. Where different fre- 
quencies are used, the transmission and reception 
can also be effected in slots which overlap each 
other. Of course, the present invention is applicable 25 
in this case, too. Moreover, it is obvious that the pres- 
ent invention is applicable as well to a communication 
system in which, once the mobile station MS and the 
new base station 25 are synchronized with their re- 
ceived signal by the transmission of the down link and 30 
up link synchronizing signals DSYN and USYN, the 
hand-off processing is completed without making the 
continuity tests and communication on the new chan- 
nel is started. 

The present invention can be applied as well to a 35 
frequency division multiple access (FDMA) system 
which has a frame configuration including an idle time 
which is formed by time-compressing an information 
signal and is not used for communication of the local 
station. Fig. 14 show an example of the hand-off pro- 40 
cedure in this instance. In Fig. 14 there are shown 
only the states of transmission Tra and reception Rec 
of the mobile station MS and the states of the RF 
switches SW1 and SW2, while the transmitting and 
receiving states of the base stations 24 and 25 being 45 
omitted. In the base stations 24 and 25 a frequency- 
division-multiplexed signal is time-compressed every 
frame of a duration Tf to provide an idle time Ts before 
it is transmitted. The mobile station MS also time- 
compresses a signal every frame of the duration Tf to 50 
provide the idle time Ts as shown in Fig. 14 and then 
transmits the signal. In Fig. 14 the transmitting fre- 
quency and the receiving frequency of the mobile sta- 
tion MS on the current channel are indicated by Fti 
and Fri, respectively, and the transmitting and receiv- 55 
ing frequencies of the new channel are indicated by 
Ft2 and Fr2, respectively. Fig.14 shows the case 
where transmission and reception are performed in 



overlapping time slots. As will be seen from Fig. 14, 
having received the channel assigning signal CAS 
from the current base station 24, the mobile station 
MS receives the down link synchronizing signal 
DSYN in the next idle time Ts and then transmits the 
up link synchronizing signal USYN to the new base 
station 25 in the second idle time Ts. Further, the mo- 
bile station MS receives the down link continuity test 
pattern signal DTP from the new base station 25 in 
the third idle time Ts and, in the next idle time Ts, 
transmits the up link continuity test pattern signal 
DTP to the new base station 25. In this way, the hit- 
less hand-off can be achieved. 

Fig. 14 has been described with the case where 
the idle time for transmission and the idle time for re- 
ception coincide with each other, but by making pro- 
vision for preventing these idle times from overlap- 
ping each other as shown in Fig. 1 5, the function char- 
acteristic of the radio communication equipment 1 0 of 
the present invention, shown in Fig. 6, is effectively 
utilized, by which the elapsed time from when the 
channel assigning signal CAS is received until the 
hand-off procedure is completed can be reduced 
more than in the case of Fig. 14. That is, upon receipt 
of the channel assigning signal CAS from the current 
base station 24, the mobile station MS receives the 
down link synchronizing signal DSYN from the new 
base station 25 in the next receiving idle time Ts and, 
immediately thereafter, transmits the up link syn- 
chronizing signal USYN to the new base station 25 in 
the subsequent transmitting idle time. Further, the 
mobile station MS receives the down link continuity 
test pattern signal DTP from the new base station 25 
in the second receiving idle time and immediately 
transmits the up link continuity test pattern signal 
UTP to the new base station 25 in the succeeding 
transmitting idle time. Consequently, the hand-off 
procedure is completed two frame periods earlier 
than in the case of Fig. 14. Incidentally, in the case of 
providing an idle time Ts by time-compressing an 
analog signal in the FDMA communication, no syn- 
chronizing signals are transmitted and received, be- 
cause there is no need of establishing clock syn- 
chronization with received signals in the mobile sta- 
tion and the base stations. 

As described above, in a communication system 
which covers a plurality of zones the present inven- 
tion permits the hitless hand-off between the zones, 
and hence improves the communication quality and 
is of particularly great utility when employed in facsi- 
mile and data transmission. 

One possible method for increasing the subscrib- 
er capacity in the mobile communication is to reduce 
the radius of each zone, butthis method poses a prob- 
lem as it increases the frequency of hand-off. In such 
an instance, the present invention is very useful for a 
future increase in the subscriber capacity. Besides, 
the present invention is applicable to the mobile com- 
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munication of aircraft utilizing an artificial satellite as 
well as to the land mobile communication. 

It will be apparent that many modifications and 
variations may be effected without departing from the 
scope of the novel concepts of the present invention. 



Claims 

1. Radio communication equipment for a mobile 
station (MS) in a mobile communication system in 
which each time said mobile station moves from 
a certain zone to another, its current traffic chan- 
nel is switched to a new channel of a different fre- 
quency, comprising: 

a transmitting part (13) for generating a 
transmission signal; 

a receiving part (14) for receiving a signal; 

a local oscillator (15) of a controllable os- 
cillation frequency; and 

control means (16) capable of setting the 
oscillation frequency of the local oscillator; 

characterized by 

first and second local oscillators (15A, 
15B),and 

first and second RF switches (SW1 , SW2) 
for selectively applying either one of the oscilla- 
tion outputs of said first and second local oscilla- 
tors, as a local oscillation signal, to said transmit- 
ting part (13) and said receiving part (14), respec- 
tively, 

wherein said control means (16) is adapt- 
ed to allot, in response to a channel assigning sig- 
nal received by said receiving part (14), one of 
said first and second oscillators (1 5A, 1 5B) which 
is not being used for current communication to a 
channel assigned by said channel assigning sig- 
nal, to set said alloted local oscillator to an oscil- 
lation frequency corresponding to the frequency 
of said assigned channel, and to control said first 
and second RF switches (SW1 , SW2) so that the 
oscillation output of said allotted local oscillator is 
temporarily supplied to said transmitting part (13) 
and said receiving part (14) in respective idle 
times of said current communication. 

2. The equipment of claim 1 , wherein said first and 
second RF switches (SW1 , SW2) each include an 
RF single pole double throw switch having first 
and second selection contacts connected to the 
outputs of said first and second local oscillators 
(15A, 15B), respectively, for selectively output- 
ting the local oscillation signal of either one of 
said first and second local oscillators, and a ser- 
ies connection of a single pole single throw switch 
(18-2, 18-3) and a terminating resistor (18-4, 18- 
5) connected between each of said first and sec- 
ond selection contacts and the ground. 



3. A traffic channel hand-off method for a mobile 
communication system in which each time a mo- 
bile station (IVIS), loaded with radio communica- 
tion equipment (10) adapted to selectively apply 

5 either one of the oscillation outputs of first and 

second local oscillators (15A, 15B) through first 
and second RF switches (SW1, SW2), as a local 
oscillation signal to a transmitting part (13) and 
a receiving part (14), moves from a certain zone 

10 to another, its current traffic channel is switched 

to a new channel of a different frequency, said 
method comprising: 

a step wherein one of said first and second 
local oscillators which is not used for current com- 

15 munication is allotted to a channel assigned by a 

channel assigning signal received by said receiv- 
ing part and said allotted local oscillator is set to 
an oscillation frequency corresponding to the fre- 
quency of said assigned channel; 

20 a step wherein in an idle time of said re- 

ceiving part in said current communication said 
second RF switch is controlled to select and ap- 
ply the oscillation output of said allotted local os- 
cillator, as said local oscillation signal, to said re- 

25 ceiving part, and a down link hand-off preparato- 

ry signal from a new base station is received in 
said assigned channel, by which said receiving 
part is made ready for hand-off; 

a step wherein in an idle time of said trans- 

30 mitting part in said current communication said 

first RF switch is controlled to select and apply 
the oscillation output of said allotted local oscil- 
lator, as said local oscillation signal, to said trans- 
mitting part, and an up link hand-off preparatory 

35 signal is transmitted to said new base station in 
said assigned channel; and 

a step wherein the output of said allotted 
local oscillator is applied as said local oscillation 
signal to each of said transmitting part and said 

40 receiving part through controlling said first and 

second RF switches, and communication over 
said assigned channel is started. 

4. The method of claim 3, wherein said mobile com- 
45 munication system employs a time division mul- 
tiplex communication system, said step of mak- 
ing said receiving part (14) ready for hand-off in- 
cludes a step of receiving a down link synchron- 
izing signal from said new base station and syn- 

50 chronizing said receiving part, with said second 

RF switch (SW2) held in the state of selecting 
said allotted local oscillator (15A, 15B), and said 
up link hand-off preparatory signal transmitting 
step includes a step of transmitting an up linksyn- 

55 chronizing signal to said new base station, with 

said first RF switch held in the state of selecting 
said allotted local oscillator. 
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5. The method of claim 4, wherein said step of mak- 
ing said receiving part (14) ready for hand-off in- 
cludes a step of receiving, after transmitting said 
up link synchronizing signal, a down link continu- 
ity test pattern signal from said new station, with 5 
said second RF switch (SW2) held in the state of 
selecting said allotted local oscillator (15A, 15B), 

and said up link hand-off preparatory signal 
transmitting step includes a step of transmitting 
an up link continuity test pattern signal to said io 
new base station, with said first RF switch held in 
the state of selecting said allotted local oscillator. 

6. The method of claim 4 or 5, wherein the transmit- 
ting frequency of said transmitting part (13) dif- is 
fers from the receiving frequency of said receiv- 
ing part (14) in the same traffic channel. 

7. The method of claim 4 or 5, wherein the transmit- 
ting slot of said transmitting part (1 3) in said mo- 20 
bile station (MS) is shifted relative to the receiv- 
ing slot of said receiving part (14) by at least one 

slot time. 

8. The method of claim 3, wherein said mobile com- 25 
munication system employs a frequency division 
multiplex communication system having a frame 
configuration including at least one idle time pro- 
vided by time-compressing a signal, said step of 
making said receiving part (14) ready for hand-off 30 
includes a step of receiving a down link synchron- 
izing signal from said new base station in said idle 
time of reception, with said second RF switch 
(SW2) held in the state of selecting said allotted 
local oscillator (1 5A, 1 5B), and said uplink hand- 35 
off preparatory signal transmitting step includes 

a step of transmitting an up link synchronizing 
signal to said base station in said idle time of 
transmission, with said first RF switch (SW1) held 
in the state of selecting said allotted local oscll- 40 
lator. 

9. The method of claim 3 or 8, wherein said mobile 
communication system is a frequency division 
multiplex communication system having a frame 45 
configuration including at least one idle time pro- 
vided by time-compressing a signal, said step of 
making said receiving part ready for hand-off in- 
cludes a step of receiving a down link continuity 

test pattern signal from said new base station in so 
said idle time of reception, with said second RF 
switch (SW2) held in the state of selecting said al- 
lotted local oscillator (15A, 15B), and said up link 
hand-off preparatory signal transmitting step in- 
cludes a step of transmitting an up link continuity 55 
test pattern signal to said new base station in said 
idle time of transmission, with said first RF switch 
(SW1) held in the state of selecting said allotted 



local oscillator. 

10. The method of claim 8 or 9, wherein there is a 
time shift between the receiving signal frame and 
the transmitting signal frame so that said idle 
time of reception and said idle time of transmis- 
sion do not overlap each other. 



Patentanspriiche 

1. Funkkommunikationsanlagefureine mobile Sta- 
tion (MS) in einem mobilen Kommunikationssy- 
stem, bei dem jedesmal, wenn sich die mobile 
Station von einer bestimmten Zone zu einer an- 
deren bewegt, ihr momentaner Verkehrskanal 
auf einen neuen Kanal einer anderen Frequenz 
umgeschaltet wird, umfassend: 

einen Sendetell (13) zur Erzeugung eines 
Sendesignals, 

einen Empfangsteil (14) zum Empfang ei- 
nes Signals, 

einen Uberlagerungsoszillator (15) mit 
steuerbarer Schwingungsfrequenz, und 

eine Steuerungseinrichtung (16), die in 
der Lage ist, die Schwingungsfrequenz in dem 
Uberlagerungsoszillator einzustellen, 

gekennzeichnet durch 

einen ersten und einen zweiten Uberlage- 
rungsoszillator (15A, 158) und 

einen ersten und einen zweiten RF-Schal- 
ter (SW1, SW2) zum wahlweisen Aniegen eines 
der Schwingungsausgangssignale des ersten 
und des zweiten Uberlagerungsoszillators als ein 
Uberlagerungsschwingungssignal an den Sen- 
detell (13) bzw. den Empfangsteil (14), 

wobei die Steuerungseinrichtung (16) so 
beschaffen ist, dali sie als Antwort auf ein mittels 
des Empfangsteils (14) empfangenes Kanalzu- 
weisungssignal einen von dem ersten und dem 
zweiten Oszillator (15A, 15B), der nicht zur mo- 
mentanen Kommunikation verwendet wird, ei- 
nem mittels des Kanalzuweisungssignals zuge- 
wiesenen Kanal zuordnet, den zugeordneten 
Uberlagerungsoszillator auf die Schwingungs- 
frequenz entsprechend der Frequenz des zuge- 
wiesenen Kanals einstellt und den ersten und den 
zweiten RF-Schalter (SW1 , SW2) so steuert, dafi 
das Schwingungsausgangssignal des zugeord- 
neten Uberlagerungsoszillators voriibergehend 
in jeweiligen Leerlaufzeiten der momentanen 
Kommunikation an den Sendetell (13) und den 
Empfangsteil (14) geliefert wird. 

2. Aniage nach Anspruch 1, bei der der erste und 
derzweite RF-Schalter (SW1 , SW2) je einen ein- 
poligen RF-Umschalter beinhalten, der einen er- 
sten und einen zweiten Wahlkontakt aufweist, die 
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mit den Ausgangen des ersten bzw. des zweiten 
Uberlagerungsoszillators (15A, 15B) verbunden 
sind, um wahlweise das Uberlagerungsschwin- 
gungssignal eines von dem ersten und dem zwei- 
ten Uberlagerungsoszillator auszugeben, sowie 5 
eine Reihenschaltung eines einpoligen Ein/Aus- 
schalters (18-2, 18-3) und eines Abschluliwider- 
standes (18-4, 18-5), die zwischen jeden von 
dem ersten und dem zweiten Wahlkontakt und 
Masse geschaltet sind. io 

Verketirskanalumsclialtverfaliren furein mobiles 
Kommunikationssystem, bei dem jedesmal, 
wenn sich eine mobile Station (MS), die mit einer 
Funkkommunikationsanlage (10) versehen ist, 15 
welche in der Lage ist, wahlweise eines der 
Schwingungsausgangssignale eines ersten und 
eines zweiten Uberlagerungsoszillators (15A, 
15B) iiber einen ersten und einen zweiten RF- 
Schalter (SW1, SW2) als ein Uberlagerungs- 20 
schwingungssignal an einen Sendeteil (13) und 
einen Empfangsteil (14) anzulegen, von einer be- 
stimmten Zone zu einer anderen bewegt, ihrmo- 
mentaner Verkehrskanal auf einen neuen Kanal 
einer anderen Frequenz umgeschaltet wird, wo- 25 
bei das Verfahren umfalit: 

einen Schritt, bei dem einer von dem er- 
sten und dem zweiten Uberlagerungsoszillator, 
der fur die momentane Kommunikation nicht be- 
nutzt wird, einem Kanal zugeordnet wird, welcher 30 
von einem mittels des Empfangsteiles empfan- 
genen Kanalzuweisungssignal zugewiesen wird, 
und der zugeordnete Uberlagerungsoszillator 
auf eine Schwingungsfrequenz entsprechend 
der Frequenz des zugewiesenen Kanals einge- 35 
stellt wird, 

einen Schritt, bei dem in einer Leerlaufzeit 
des Empfangsteils in der momentanen Kommu- 
nikation der zweite RF-Schalter gesteuert wird, 
das Schwingungsausgangssignal des zugeord- 40 
neten Uberlagerungsoszillators auszuwahlen 
und als das Uberlagerungsschwingungssignal 
an den Empfangsteil anzulegen, und ein Ab- 
wartsubertragungs-Umschaltvorbereitungssignal 
von einer neuen Basisstation in dem zugewiese- 4S 
nen Kanal empfangen wird, durch das der Emp- 
fangsteil fur die Umschaltung bereit gemacht 
wird, 

einen Schritt, bei dem in einer Leerlaufzeit 
des Sendeteils in dermomentanen Kommunikation so 
dererste RF-Schalter gesteuert wird, das Schwin- 
gungsausgangssignal des zugeordneten Uberla- 
gerungsoszillators auszuwahlen und als das 
Uberlagerungsschwingungssignal an den Sende- 
teil anzulegen, und ein Aufwartsubertragungs- 55 
Umschaltvorbereitungssignal in dem zugewiese- 
nen Kanal an die neue Basisstation gesendet 
wird, und 



einen Schritt, bei dem das Ausgangssignal 
des zugeordneten Uberlagerungsoszillators als 
das Uberlagerungsschwingungssignal durch 
Steuerung des ersten und des zweiten RF-Schal- 
ters sowohl an den Sendeteil als auch den Emp- 
fangsteil angelegt wird und die Kommunikation 
iiber den zugewiesenen Kanal begonnen wird. 

4. Verfahren nach Anspruch 3, bei dem das mobile 
Kommunikationssystem ein Zeitmultiplexkommu- 
nikationssystem einsetzt, der Schritt des Bereitma- 
chens des Empfangsteils (14) ftirdie Umschaltung 
einen Schritt des Empfangens eines Abwartsuber- 
tragungssynchronisationssignals von der neuen 
Basisstation und der Synchronisation des Emp- 
fangsteils einschlielit, wobei der zweite RF-Schal- 
ter (SW2) in dem Zustand der Auswahl des zuge- 
ordneten Uberlagerungsoszillators (15A, 15B) ge- 
halten wird, und der Schritt des Sendens des 
Aufwartsubertragungs-Umschaltvorbereitungs- 
signals einen Schritt des Sendens eines Auf- 
wartsubertragungssynchronisationssignals an die 
neue Basisstation einschlie&t, wobei der erste 
RF-Schalter in dem Zustand der Auswahl des zu- 
geordneten Uberlagerungsoszillators gehalten wird. 

5. Verfahren nach Anspruch 4, bei dem Schritt des 
Bereitmachens des Empfangsteils (14) fur die 
Umschaltung einen Schritt des Empfangens, 
nach Senden des Aufwartssynchronisationssi- 
gnals, eines Abwartsubertragungskontinuitats- 
testmustersignals von der neuen Station ein- 
schlielit, wobei der zweite RF-Schalter (SW2) in 
dem Zustand der Auswahl des zugeordneten 
Uberlagerungsoszillators (15A, 15B) gehalten 
wird, und der Schritt des Sendens des 
Aufwartsiibertragungs-Umschaltvorbereitungs- 
signals einen Schritt des Sendens eines Auf- 
wartsubertragungskontinuitatstestmustersignals 
an die neue Basisstation einschlielit, wobei der 
erste RF-Schalter in dem Zustand der Auswahl 
des zugeordneten Uberlagerungsoszillators ge- 
halten wird. 

6. Verfahren nach Anspruch 4 oder 5, bei dem die 
Sendefrequenz des Sendeteils (13) sich von der 
Empfangsfrequenz des Empfangsteils (14) in 
demselben Verkehrskanal unterscheidet. 

7. Verfahren nach Anspruch 4 oder 5, bei dem der 
Sendeschlitz des Sendeteils (13) in der mobilen 
Station (MS) relativ zu dem Empfangsschlitz des 
Empfangsteils (14) um wenigstens eine Schlitz- 
zeit versetzt ist. 

8. Verfahren nach Anspruch 3, bei dem das mobile 
Kommunikationssystem ein Frequenzmultiplex- 
kommuniaktionssystem einsetzt, das einen Rah- 
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menaufbau besitzt, der wenigstens eine durch 
Zeitkompression eines Signals geschaffene 
Leerlaufzeit enthalt, der Schritt des Bereitma- 
chens des Empfangsteils (14) fur die Umschal- 
tung einen Schritt des Empfangens eines Ab- 5 
wartsubertragungssynchronisationssignal von 
der neuen Basisstation in der Empfangsleerlauf- 
zeit beinhaltet, wobei der RF-Sclialter (SW2) in 
dem Zustand der Auswahl des zugeordneten Uber- 
lagerungsoszillators (15A, 15B) gelialten wird, und io 
der Schritt des Sendens des Aufwartsiibertra- 
gungs-Umschaltvorbereitungssignals einen Schritt 
des Sendens eines Aufwartsubertragungssyn- 
chronisationssignals an die Basisstation in der 
Sendeleerlauf zeit beinhaltet, wobei der erste RF- 15 
Schalter (SW1) in dem Zustand der Auswahl des 
zugeordneten Uberlagerungsoszillators gehal- 
ten wird. 

9. Verfahren nach Anspruch 3 oder 8, bei dem das 20 
mobile Kommunikationssystem ein Frequenz- 
multiplexkommunikationssystem mit einem Rah- 
menaufbau ist, der wenigstens eine durch Zeit- 
kompression eines Signals geschaffene Leer- 
laufzeit einschlielit, der Schritt des Bereitma- 25 
Chens des Empfangsteils fiirdie Umschaltung ei- 
nen Schritt des Empfangens eines Abwartsiiber- 
tragungskontinuitatstestmustersignals von der 
neuen Basisstation in der Empfangsleerlaufzeit 
beinhaltet, wobei der zweite RF-Schalter (SW2) in 30 
dem Zustand der Auswahl des zugeordneten Uber- 
lagerungsoszillators (15A, 15B) gehalten wird, und 

der Schritt des Sendens des Aufwartsubertra- 
gungs-Umschaltvorbereitungssignals einen Schritt 
des Sendens eines Aufwartsiibertragungskonti- 35 
nuitatstestmustersignals an die neue Basisstati- 2. 
on in der Sendeleerlaufzeit beinhaltet, wobei der 
erste RF-Schalter (SW1) In dem Zustand der 
Auswahl des zugeordneten Uberlagerungsoszil- 
lators gehalten wird. 40 

10. Verfahren nach Anspruch 8 oder 9, bei dem eine 
Zeitverschiebung zwischen dem Empfangssi- 
gnalrahmen und dem Sendesignalrahmen be- 
steht derart, da& die Empfangsleerlaufzeit und 4S 
die Sendeleerlaufzeit einander nicht iiberlappen. 



Revendications 

50 

1. Equipement de radiocommunication pour une 3. 
station mobile (MS) dans un systeme de radio- 
communication du service mobile dans lequel 
chaque fois que ladite station mobile passe d'une 
certaine zone a une autre, son canal de trafic 55 
courant est bascule vers un nouveau canal d'une 
frequence differente, comprenant : 

une partie Emission (13) produisant un si- 



gnal d'emission ; 

une partie reception (14) pour recevoir un 
signal ; 

un oscillateur local (15) dont la frequence 
d'oscillation peut etre commandee ; et 

un moyen de commande (16) capable de 
regler la frequence d'oscillation de I'oscillateur 

local ; 

caracteris6 par : 

des premier et second oscillateurs locaux 

(15A, 15B);et 

des premier et second inverseurs haute 
frequence (HF) (SW1, SW2) pour appliquer de 
maniere selective I'une ou I'autre des sorties 
d'oscillation desdits premier et second oscilla- 
teurs locaux, en tantque signal d'oscillation local, 
respectivement, a ladite partie emission (13) eta 
ladite partie reception (14) ; 

ledit moyen de commande (16) etant 
congu pourattribuer, en reponse a un signal d'af- 
fectation de canal regu par ladite partie reception 
(14), I'un desdits premier et second oscillateurs 
(15A, 15B), qui n'est pas en cours d'utilisation 
pour la communication courante, ^ un canal af- 
fecte par ledit signal d'affectation de canal, pour 
regler ledit oscillateur local attribu6 S une fre- 
quence d'oscillation correspondant ^ la frequen- 
ce dudit canal affects, et pour commander lesdits 
premier et second inverseurs HF (SWI, SW2) de 
sorte que la sortie d'oscillation dudit oscillateur 
local attribue soit temporairement d^livr^e S ladi- 
te partie Emission (13) et d ladite partie reception 
(14) dans des temps morts respectifs de ladite 
communication courante. 

Equipement selon la revendication 1, dans lequel 
lesdits premier et second inverseurs HF (SWI, 
SW2) comprennent chacun un inverseur HF uni- 
polaire a un seul jeu de contacts comprenant des 
premier et second contacts de selection connec- 
tes, respectivement, aux sorties desdits premier 
et second oscillateurs locaux (15A, 15B) pour 
sortir de maniere selective le signal d'oscillation 
local de I'un ou I'autre desdits premier et second 
oscillateurs locaux, et une connexion en serie 
d'un interrupteur unipolaire (18-2, 18-3) et d'une 
resistance de bouclage (18-4, 18-5) connectee 
entre chacun desdits premier et second contacts 
de selection et la masse. 

Precede de transfert de canal de trafic pour un 
systeme de radiocommunication du service mo- 
bile dans lequel chaque fois qu'une station mobi- 
le (MS), equipee d'un equipement de radiocom- 
munication (10) congu pourappliquerde maniere 
selective I'une ou I'autre des sorties d'oscillation 
de premier et second oscillateurs locaux (15A, 
1 5B) par I'intermediaire de premier et second in- 
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22 



verseurs HF (SW1 , SW2), en tant que signal d'os- 
cillation local a une partie emission (13) et a une 
partie reception (14), passe d'une certaine zone 
a une autre, son canal de traf ic courant est bas- 
cule vers un nouveau canal d'une frequence dif- 5 
ferente, ledit precede comprenant : 

une etape dans laquelle I'un desdits pre- 
mier et second oscillateurs locaux, qui n'est pas 
utilise pour une communication en cours, est at- 
tribue a un canal affecte par un signal d'affecta- io 
tion de canal regu par ladite partie reception, et 
dans laquelle ledit oscillateur local attribu^ est r6- 
gle a une frequence d'oscillation correspondant 
a la frequence dudit canal affecte ; 

une etape dans laquelle, dans un temps 15 
mort de ladite partie reception dans ladite 
communication courante, ledit second inverseur 
HF est commande pour selectionner et appliquer 
la sortie d'oscillation dudit oscillateur local attri- 
bue, en tant que signal d'oscillation local, a ladite 20 
partie reception, et dans laquelle un signal prepa- 
ratoire au transfert de liaison descendante prove- 
nant d'une nouvelle station de base est regu dans 
ledit canal affecte, ce qui rend ladite partie recep- 
tion prSte pour le transfert ; 25 

une etape dans laquelle, dans un temps 
mort de ladite partie emission dans ladite 
communication courante, ledit premier inverseur 
HF est command^ pour selectionner et appliquer 
la sortie d'oscillation dudit oscillateur local attri- 30 
bu6, en tant que signal d'oscillation local, ^ ladite 
partie Emission, et dans laquelle un signal pr^pa- 
ratoire au transfert de liaison montante est §m\s 
vers ladite nouvelle station de base dans ledit ca- 
nal affecte ; et 35 

une 6tape dans laquelle la sortie dudit os- 
cillateur local attribue est appliquee, en tant que 
signal d'oscillation local, a chacune de ladite par- 
tie emission et de ladite partie reception par la 
commande desdits premier et second inverseurs 40 
HF, et dans laquelle la communication sur ledit 
canal affecte est demarree. 

4. Precede selon la revendication 3, dans lequel le- 
dit systeme de radiocommunication du service 45 
mobile utilise un systeme de communication mul- 
tiplex a repartition dans le temps, dans lequel la- 
dite etape pour rendre ladite partie reception (14) 
prete pour le transfert comprend une etape de re- 
ception d'un signal de synchronisation de liaison so 
descendante provenantde ladite nouvelle station 
de base et de synchronisation de ladite partie re- 
ception, ledit second inverseur HF SW2 etant 
maintenu dans I'etat de selection dudit oscillateur 
local attribue (15A, 15B), et dans lequel ladite 55 
etape d'emission de signal preparatoire au trans- 
fert de liaison montante comprend une etape 
d'emission d'un signal de synchronisation de liai- 



son montante vers ladite nouvelle station de 
base, ledit premier Inverseur HF etant maintenu 
dans retat de selection dudit oscillateur local at- 
tribue. 

5. Precede selon la revendication 4, dans lequel la- 
dite etape pour rendre ladite partie reception (14) 
prete pour le transfert comprend une etape de re- 
ception, apres emission dudit signal de synchro- 
nisation de liaison montante, d'un signal de 
combinaison d'essai de continuite de liaison des- 
cendante a partir de ladite nouvelle station, ledit 
second inverseur HF SW2 etant maintenu dans 
I'etat de selection dudit oscillateur local attribue 
(1 5A, 1 5B), et dans lequel ladite etape d'emission 
de signal preparatoire au transfert de liaison 
montante comprend une etape d'emission d'un 
signal de combinaison d'essai de continuite de 
liaison montante vers ladite nouvelle station de 
base, ledit premier Inverseur HF 6tant maintenu 
dans retat de selection dudit oscillateur local at- 
tribue. 

6. Precede selon la revendication 4 eu 5, dans le- 
quel ladite frequence d'emission de ladite partie 
emission (13) differe de la frequence de recep- 
tion de ladite partie reception (14) dans le mSme 
canal de traf ic. 

7. Precede selon la revendication 4 eu 5 dans lequel 
la tranche d'emission de ladite partie emission 
(13) dans ladite station mobile (MS) est decaiee 
par rapport A la tranche de reception de ladite 
partie reception (14) d'au moins la duree d'une 
tranche. 

8. Precede selon la revendication 3, dans lequel le- 
dit systeme de radiocommunication du service 
mobile utilise un systeme de communication mul- 
tiplex a repartition de frequence ayant une confi- 
guration de trame incluant au moins un temps 
mort cree par compression temporelle d'un si- 
gnal, dans lequel ladite etape pour rendre ladite 
partie reception (14) prete pour le transfert 
comprend une etape de reception d'un signal de 
synchronisation de liaison descendante prove- 
nant de la nouvelle station de base au cours dudit 
temps mort de reception, ledit second inverseur 
HF (SW2) etant maintenu dans I'etat de selection 
dudit oscillateur local (1 5A, 1 5B) attribue, et dans 
lequel ladite etape d'emission de signal prepara- 
toire au transfert de liaison montante comprend 
une etape d'emission d'un signal de synchronisa- 
tion de liaison montante vers ladite station de 
base au cours dudit temps mort d'emission, ledit 
premier inverseur HF(SWI) etant maintenu dans 
I'etat de selection dudit oscillateur local attribue. 
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9. Procede selon la revendication 3 ou 8, dans le- 
quel ledit systeme de radiocommunication du 
service mobile est un systeme de communication 
multiplex a repartition de frequence ayant une 
configuration de trame incluant au moins un 5 
temps mort cree par compression temporelle 
d'un signal, dans lequel ladite etape pour rendre 
ladite partie reception (14) prete pourle transfert 
comprend une etape de reception d'un signal de 
combinaison d'essai de liaison descendante pro- io 
venant de la nouvelle station de base au cours 
dudit temps mort de reception, ledit second inver- 
seur HF (SW2) etant maintenu dans I'etat de se- 
lection dudit oscillateur local (15A, 15B) attribue, 

et dans lequel ladite etape d'emission de signal is 
preparatoire au transfert de liaison montante 
comprend une etape d'emission d'un signal de 
combinaison d'essai de liaison montante vers la- 
dite station de base au cours dudit temps mort 
d'6mission, ledit premier inverseur HF (SW1) 20 
^tant maintenu dans I'etat de selection dudit os- 
cillateur local attribu^. 

10. Proc6d6 selon la revendication 8 ou 9, dans le- 
quel 11 y a un decalage temporel entre la trame de 25 
signal de reception et la trame de signal d'emis- 
sion de sorte que ledit temps mort de reception 

et ledit temps mort d'emission ne se chevauchent 
pas I'un I'autre. 
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FIG. 12 
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